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The overall and long-range purposes of the Medford Boys* Growth Study are: (1) 
to construct physical and motor growth curves and growth acceleration curves of 
boys seven to 18 years old; (2) to relate these traits to physiological maturity, 
physique type, nutritional status, socio-personal adjustment, interests, and scholastic 
aptitude and achievement; (3) to trace, longitudinally, the development of all traits 
mentioned above for boys who become athletes, honor-roll students, and school and 
oraanizational leaders; (4) to contrast all these traits for boys who make and do not 
m^e interscholastic athletic teams, those who score high and low on strength tests 
and batteries, agility and running speed, reaction time, and muscular power; and (5) 
as concomitant studies, to revise and construct strength and other tests for boys of 
all ages, and to determine inter-relationships of various traits at various ages. The 
project permits three types of growth analyses (cross-sectional, longitudinal, and 
convergence), listed in eight categories: (1) maturity factors, (2) physique type, (3) 
body size measures, (4) strength elements and batteries, (5) motor tests, (6) 
scholastic aptitude and achievement, (7) psycho-personal adjustment, and (8) 
interests. Results, individual differences, and conclusions are discussed in detail for 
each of the specific test items. (BP) 
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Purposes and Scope 



Purposes 



The Medford, Oregon, Boys' Growth Study was initiated during the acadeioic 
year of X956-575 the lest testing year of the project is X967-68, The overaXX 
end Xong-range purposes of the Medford Boys* Growth Study are as foXXowss 

X« To construct physical and motor growth curves and growth acceXeration 
curves of boys seven to eighteen years of age for such traits as the 
followings body sire, muscular strength, auscuXar endurance, and 
motor ability performances • 

2* To relate these physical and motor traits to physiological maturity, 
physique type, nutritional status, socio**per8onal adjustment, interests, 
end scholastic aptitude and achievement. 

3« To trace longitudinally the development of all traits mentioned above 
for boys who become athletes, honor-roll students, school and organ* 
ization leaders, and the like. 

4* To contrast all traits in the study for boys who make and who do not 
make interscholastic athletic teams | to make sailer contrasts for 
boys who score high and low on strength testa and batteries, agility 
and running speed, reaction time, and muscular power. 

5. As concomitant studies, to revise and construct strength and other 
tests for boys of all ages; end to determine the inter-relationships 
of the various traits included in the study at various ages. 

Scope 

The total project was designed to permit three types of growth analyses, 
as follows; cross-sectional with 40 boys at each age from 9 to 15 years in- 
clusive; longitudinal series with approximately 100 boys at each age 7, 9, 12, 
pfe and 15 years; and convergence at the end of four years, utilizing the boys in 

the longitudinal phase at over- lapping years. 

R. 

To the date of this report, 61 graduate studies have been completed; forty 
( ^ have been doctoral dissertations and twenty-one have been master's theses. The 

( greatest concentration of studies has been in the elementary school ages, since 




ATerminal date, this report; April 20, 1968. 
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testing at tbese ages was completed litst* The least number of studies com- 
pleted has been at the senior high scbool level inasmuch as testing is still in 
progress at this level# 

Subjects 

The number of subjects tested each year at the different ages is shown on 
the following chart# The diagonals starting at ages seven, nine, twelve, and 
fifteen years are the same boys tested annually. At each of these ages (except 
seven years), additional subjects were included in 1959-60# 
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In all instances, the Medford boys were tested within two months of their 
birthdays, in order to assure reasonable homogeneity as related to chronological 
age# 

Tests 

A listing of the test items included in the study follows; 

1. Maturity factors ; Chronological age, skeletal age, pubescent devel- 
opment# 

ghvsique type ; Somatotype components. 

3. Body sige measures ; Body weight, standing and sitting heights, leg 
length, hip width, girths of upper arm, chest, abdominal, buttocks, thigh, and 
calf, lung capacity, Wetzel Grid, and skinfold measures over triceps, apex of 
scapula, and lateral abdomen# 

4. Strength elements and batteries ; Grip strength, back lift, eg lift, 
arm strength tests, Rogers' Strength and Physical Fitness Indices, eleven cable- 
tension strength tests of muscle groups throughout the body# 

5# Motor tests ; 60-yard shuttle run, standing broad Jump, and total body 
reaction and movement times. 
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6, Scbolagfcic aptitude and achievement s Grade point average and follow- 
ing tests depending on age and testing year j California Mental Maturity (forms 
S and Secondary^# Otis Quiclt-Scoriog Beta (fonts Af fm^» Otis Quick 

Scoring Gamma, Stanford Achievement (Elementary, Intermediate, and Advanced), 
Gates Reading (Primary and Advanced), Iowa lest of Educational Development# 

7* Psvcbo-Peraonal Adlustment s fhe following tesv^ depend ‘-g on age and 
year# Sociometric Questionnaire, Cowell Personal Distance Scale, Cowell Social 
Behavior Trend, Adjective Check Ust, California Psychological Inventory, Men- 
tal Health Analysis, and level of Aspiration. 

Interests ; The following depending on age and testing year; Child- 
ren’s Interest Blaek, Adjective Check Ust, Dreese and Mooney Interest Inven- 
tory, What I Uke To Do, Kuder Preference Record (forms D and Vocational), 
Garretson and Symonds Interest form, Strong Vocational Interest Blank# 

Understanding and Modification 
of Evaluative Instruments 



Skeletal Age 

The Greulich-Pyle method of evaluating skeletal age from wrist-hand x-rays 
consists of assessing some 30 bones and epiphyses. This process is quite tlroe- 
consuroingi considerable advantage would result from reducing the number 
these assessments, provided there was no appreciable loss in the validity of the 
ratings, for boys 9 to 15 years inclusive, Hayman (26)* obtained a multiple 
correlation of .9989 between the skeletal age of all bones and four bones located 
longitudinally in the center of the hand; the capitate, roetacarpal III, proxi- 
mal phalanx III, and middle phalanx III. The difference between the skeletal 
age means by assessment of the total hand and by assessment of the four bones 
was .15 month (about five days)| the ]fc ratio was .03. 

Pubeacent Assessroant 

Degutis (13) compared the skeletal ages and various physical and motor 
factors with the pubescent development of 10, 13, and 16 year old boys. Pubes- 
cent assessments were based upon pubic hair and genital development according to 
Greulich's five-point categories* The conclusions which may be drawn from this 
study are as follows; 

1. Of the three ages studied, physical maturation was differentiated by 
pubescent assessment most effectively at 13 years of age, although it was not so 
sensitive to maturational changes as was skeletal age. While the distribution 
by pubescent assessment of 13 year old boys disclosed some boys at this age in 
each of the five pubescent categories, most of them were equally distributed 
in Groups 2 and 3. At age 10 years, nearly all boys were classified in Group 1} 
at age 16 years, they were mostly in Group 5 but with some in Group 4. Consid- 
erable overlapping occurred in the skeletal age ranges of adjacent pubescent 
groups at each chronological age. 



^Numbers refer to ‘‘Graduate The8es“ listed at end of this report. 
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2, With lew exceptions, 13 and 16 yeat old hoys who were advanced in pu- 
bescent development lor their respective ages had higher mean scores on body 
size, strength, and motor tests# Mostly, the differences between the means 
were significant# 

3. At 16 years of age, a significantly greater percentage of ectomorphs 
were found in Group 4 than in Group 5, thus indicating retarded maturation# 
Other comparisons of distributions by somatotype components were not signifi- 
cant # 

General Maturity Indicators 

Through factor a alysis by principal axes solution with varimax rotation, 
Burt (5) obtained a #961 loading with sksletal age on Frincipal Axes Factor I 
for 13 year old boys. Other high loadings on this factor were; #900 for the 
product of chest gir»*h and height and .860 for body weight# The varimax rota- 
tions produced three factors, named as follows; Body Bulk, Strength Maturity 
hag, and Linearity of Bone Structure# To designate a General Maturit ' Factor 
(GMF), a multiple correlation of .95 was obtained between the maturity factor 
and the chest girth-height product (C6 x H) and leg length (LL). The follow- 
ing T-scale regression equation resulted; 



m s 2#15<LL) ^ 7.59 



(mm] - 74,68 

IwJ 



The standard error of estimate for this equation was 3.12 T-scale points. 

A subsequent comparable factor analysis with a larger number of 13 year 
old boys was conducted by Medford project assistants} verification of Burt’s 
findings did not result. 

Willee (61) conducted a similar factor analysis with pre-pubesccnt 9 year 
old boys. However, he was unsuccessful in obtaining a general maturity fac^ir, 
as skeletal age only loaded .611 on the first principal axes factor. From the 
varimax rotation, five factors were obtained; these factors were named Height, 
Ectomorphy-Endomorphy, Leg Strength, Relative Lung Capacity, and Grip Strength. 

With advanced pubescent 16 year old boys, Torpay (55) obtained results 
similar to those by Willee. His rotated factors were named Ectomorphy- 
Endomorphy, Lower Body Strength, Body Bulk, Gross Arm and Shoulder Endurance, 
and Relative Sitting Strength. 

Sotaatotyping 

In a longitudinal somatotype study of the samo boys from 9 to 12 years of 
age by Sinclair (50), multiple correlations of significant magnitude to war- 
rant prediction were obtained between two of th<‘ components, mesomorphy and 
ectomorphy, and various other measures. These correlations and their regres- 
sion equations follow. 
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Ccmpcnent 


It 


R 


Repression Eauatioi SE ^t 


Mcmorjaiy 


9 


.911 


-*,86 (mescma?phy) -.39 (ectcmorrhy) 
-.25 (heipht) + .09 (weipht) + 15.58 


.38 




10 


.935 


-.81 (mesancTThy) + .12 (upper arm 
pirth) -2,17 (nonderal indo<) + 32.58 


,35 




11 


.947 


-.80 (meacinorRhy) >•.46 (heipht) 
+.13 (>.ieipht> + 22.29 


.36 




12 


.945 


-.76 (mescmcrphy) -.42 (heipht) 
+.11 (weipht) + 20.87 


.35 


Ectcmorphy 


9 


.918 


-.30 (endcmorrhy) -.54 (mesanorjtiy) 
+1.06 (pmda’al index) -7.6 


,38 




10 


.926 


2,10 (nonderal in^x) -24,54 


.38 




11 


.949 


2,27 (rcnderal index) -26.67 


.34 




12 


.943 


2,40 (falderal index) -28.36 


.38 


Munroe (40) ccmputed similar multinle coiTelafcicns v;ith scmatolyr^ ccmpcnents 
fa? 13 year old bpys. His multiple correlations v/ere as folla^JSi 


Ccmpcnent 


R 




Repressiai Equation o est 




Badcmorphy 


.887 




-1,85 (ponderal index) 

+.17 (lep length) + 23,08 ,48 




Mescmorphy 


.900 




-2.15 (pcndaral indiisc) 

-.68 (aidoncrphy) - 34.66 .28 





Ectcmorphy .964 2.30 CpcnderaX index) - 27.02 



Sheldon's Trunk Index 



A recent aomatotype aaseaement proposed by Sheldon is based on the trunk in 
dex, the adult height, and the rainimal index of height-over-cube-roofc-of-weight. 
The trunk index is the area of the thoracic trunk divided by the area of the ab- 
dominal trunk* According to Sheldon, this technique provides a quantitative 
differential between mesoraorphy and endomorphy, appears to be constant frcm age 
three years to old age, and is derived objectively. 

VLotion (39) compared the trunk index’*? and anthroposcopic methods of somato- 
typing and their relationships to selected tests of maturity, structure, and 



^Acknowledgements are made to Dr. William H. Sheldon for making the somato- 
type assessments by the trunk- index method. 
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motor abiXity for the same 106 boyo at ages nine through sixteen years# Among 
the results? (a) The correlations between somatotype components by the two 
assessment methods ranged from #394 to #758 for the various ages# (b) Oener* 
ally, the trunk-index method produced higher somatotype designations of compon- 
ents for all ages than did the anthroposcopic method# (c) The trunk^index method 
identified more boys as endomorphs and endo-roesomorph^4j the anthroposcopic method 
identified mere boys as mid- types, (d) The highest correlation of a physical 
variable with the trunk index was .678 for chest glrth/abdorainal girth at age 
sixteen years# (e) The somatotype components by anthroposccpic assessment cor- 
related higher with the experimental variables than did the .“runk-index assess- 
ment for 91 per cent of the comparisons where a significant difference occur- 
red# (f) Generally, the structural tests correlated best with somatotype coro- 
ponentsj none of the correlations with maturity was significant} standing broad 
jump, bar push-ups, and Physical Fitness Index consistently correlated signifi- 
cantly with ectomorphy. 

Skinfold Measures 

Ceser (20) studied the relationship of skinCold measures of twelve year-old 
boys to various maturity, physique, strength and motor measures. Skinfold mea- 
8ur6Q)@nt8 tsksn &t fch© back of the uppsif at th© Infarioi? angle of tna 

scapula, and at the mid-axillary line at the level of the umbillicus (abdomen 
fat). As part of his study, Geser investigated the possibility of reducing the 
number of skinfold measurements necessary to adequately determine the relative 
amount of adipose tissue on the body# Using the composite of the scores of the 
three skinfold measures as the criterion, he obtained a multiple correlation of 
.995 with arm fat and abdomen fat as the independent variables. 

The correlation of abdominal fat with skinfold total was .963. 

Strength Index Simplification 

Carter (6) simplified the administration of the Rogers Strength Index (SI) 
test for hoys separately at upper elementary, junior high, and senior high school. 
Multiple correlations between .977 and .999 were obtained between the Strength 
Index, the dependent variable, and items of the test, the independent variables. 
Regression equations were computed for each of the multiple correlations so that 
predicted Physical Fitness Indices could be obtained from existing Strength Index 
norms. The multiple regression equations were as follows? 




Junior Hi?th Sdioo3^Boys^? A? R = .387 
SI s ITai (ief l'iftrO,20“(arm strength) + 286 
' g* R s 933 

SI s 1.12 (lep lift) + .99 (arm strenf»th) + 5. 3.9 (ripht prip) + 129 

Senior Hiph School Boys? A? R = .985 
SI = l.^rCieplift} i strength) + 499 

B« R s ,996 

SI = 1.07 (lep lift) + 1.06 (arm strength) + 1.42 (back lift) + 194 
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Boys* Elenventary School Strength Testa, 

UtiXiising 18 of Qlaxh^^s cable-tonsion strength tests, Schopf (48) con- 
structed a strength test for hoys in grades four, five, and six# By multiple 
correlation, four strength tests were selected to compose a Strength Composite 
bat eery; shoulder extension, trunk extension, knee extension, and ankle plantar 
flexion. Strength norms were developed based on the method used by in 

preparing Strength Index norms. A Strength Quotient was derived by dividing the 
nor^i into the achieved Strength Composites and multiplying by 100} thus a 
Strength Quotient of 100 is a median score. 

Standing Broad Jump 

With twelve year old boys as subjects, Flynn (18) studied four ways of 
scoring the standing broad jump as a muscular power testj distance jumped, dis- 
tance jumped X body weight, body weight /distance jumped, and leg 
jumped. The highest intercorrelations among these criteria were -.848 and .753 
between leg length/distance and distance jumped and weight/distance respectively. 
With one exception, the other intercorrelations were significant; the signiricant 
correlations ranged from .43 to -.55. 

Each of the four standing broad jump criteria was intercorrelated with 
strength, spjed, body size, and physique-type measures. For the experimental 
variable included in this study, the highest multiple correlations were obtained 
for distance x weight and weight/distance, .92 and .91. However, these criteria 
only correlated .43 with each other, thus indicating different implications when 
relating standing broad jump performances to various physical and motor traits. 
These implications are shown by the selection of tests in the multiple correla- 
tions as follows; for distance x weight} the tests were body weight, .strength 
Index, and skinfold total; for weight/distance, the tests were abdominal girth, 
Physical Fitness Index (negative), and skinfold total. 

Tent Scales 

Based upon Hull-scale procedures (seven standard-deviation scale), a number 
of scales were constructed as follows; 12 cable-tension strength tests for boys 
7, 9, 12 and 15 years by Harrison (24) and for boys 8, 10, 13 and 16 years by 
Stolslg (51); strength tests composing Rogers* Strength Index battery for boys 
9 through 14 years by Clayton (8); and maturity and anthropometric tests for the 
same ages by Becker (2), A number of other Hull-scales are contained in a study 
by Shelley (49), to be mentioned later. Subsequently, T-scales for all maturity, 
physique type, body size, muscular strength and endurance, and motor abUity 
tests and batteries were constructed by Medford project assistants for boys of 
all ages, 7 to 18 years. 

Growth Curves 



Cross-Sectional Analysis 

Wickens (59) constructed growth curves from the cross-sectional data con- 
sisting of 40 boys at each age from 9 to 15 years inclusive for 34 maturity, 
structural, strength, and motor ability tests. In addition, he studied the var- 
iability of each test item at each age based on range, standard deviation, and 
coefficient of variation. In presenting mean growth curves for the various 
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roeasur®s, an attaropt was made to identify the differences in form i^bich occurred. 
A single growth curve was not obtained, which was typical of all tests utilized, 
instead a number of variations to the upward trend as age increas^id was ^oma. 

In a number of instances, more than one test followed a similar pattern. The 
mean growth curve descriptions by Wichens are as follows: 

1, Skeletal age: straight-line rise. 

2, Body weight, chest girth, and calf girth: straight-line to 13 years, 

some acceleration at 14 years and deceleration at 15 years. 

3, Standing height, sitting height, and leg lift: nearly straight-line 

rise from 9 to 15 years with some acceleration at 14 years, 

4, Lung capacity and hip width: convex from 9 to 13 years and linear from 

13 to 15 years. 

5, Upper arm girth: slight decrease from 9 to 10 years, followed by a 

steep rise to 15 years. 

6, Right and left grips, back and leg lifts, and Strength Index: concave 

to 14 years. 

7, Bull-ups and bar push-ups: erratic ups and downs until 13 years, steep 
rise to 14 y ars; the push-up curve continued to rise while the pull-up curve 
dropped off at 15 ’^ears. 

8, Hip flexion and elbow flexion strengths: moderate rise from 9 to 12 
years; elbow flexion rose steeply at 13 and 14 years and approached a plateau at 
15 years, while hip flexion showed a slight dip at 13 and a sharp rise to 15 
years, 

9, Ankle plantar flexion, trunk flexion, knee extension, and cable-tension 

strength test average: moderately convex threughout. 

10. Sixty-yard shuttle run: near plateau from 9 to 10 years, near straight- 

line rise to 13 years, a dip at 14 years, and a near plateau to 15 years. 

11. Standing broad jump: nearly a straight-line rise with a slight dip at 

13 and a hump at 14 years. 

In Wickens* study, the Medford boys were found to be physically superior 
to normal populations, as reflected by above average scores on the Physical 
Fitness Index (PFI) test. Based on a large sample of boys, which provided the 
test scores for the norms, the median PFI is 100 and the first and third quar- 
tiles are 85 and 115. As determined by Wickens in the first year of the growth 
project, the mean scores of the Medford boys at each age were as follows: 



Age 


Mean PFI 


Age 


Mean PFI 


9 years 


106 


13 years 


116 


10 years 


119 


14 years 


125 


11 years 


108 


15 years 


113 


12 years 


117 
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Convergence Analvais 

Convergence growth enalyses o£ iraturity, structural, strengthi and motor 
tests were made by Watt (57) for boys seven through seventeen years 
Approximately 100 boys at each age 7, 9* 12, and 15 years were tested for four 
years $ the convergence method was based on a three«year and three four-year 
sequences with each group overlapping the preceding age group; thus, the 7s 
overlapped the 9*s, the 9*s overlapped the 12* i, and the 12 s overlapped the 15 s» 
Separate growth analyses were made based on the skeletal age of the subjects • 

The differences between the means of the samples at each overlapping age 9, 

12 and 15 years, were tested significance by application of the t ratio for 
each of the growth measures# Non*significant at all ages; skeletal age, body 
weight, standing height, ’ung capacity. Strength Index, and bar push-ups. Non- 
significant at 12 and 15 years; upper arm girth, pull-ups, 60-yard shuttle run, 
and standing broad jump. Significant at all ages; cable-tension strength tcot^- 
Convergence growth curves were constructed when non- significant differences be- 
tween sample means were obtained. The convergence curves obtained were as 
follows; 



1, Skeletal age, body weight, and standing height; anpro;iimately a straight- 
line rise from 7 to 17 years. However, body weight curve was slightly concave 
from 9 to 15 years and both body weight and standing height curves were convex 
from 15 to 17 years, 

2, Lung capacity and Strength Index; generally concave curves, with some 
irregularities, 

3, Bar push-ups; generally concave, but with distinct plateau from 8 to 
12 years. 

Velocity growth curves, in general, displayed patterns; these irregular it ieu 
were most noticeable during the early years. Mostly, peak velocities appeared at 
either 15 or 16 years. 

c 

Longitudinal Analyses 

Strength and Motor Tests* 7-12 years , Jordan (33) analyzed longitudinally 
the strength and motor development of the same boys for six years, from the age 
of 7 through 12 years. General conclusions from this study were as follows; 

1. A,moderate degree of consistency was found over the six-year period for 
the following variables; bar push-ups, standing broad jump, 60-yard shuttle run, 
cable-tension strength average, Strength Index, and Physical Fitness Index, For 
these variables, the inter-age correlations ranged from ,38 to .89; the highest 
such correlations were ,69 to ,89 for bar push-ups, .54 to .83 for 60-yard shuttle 
run, and .45 to ,81 for standing broad jump. The lowest inter-age correlations, 
generally, were for body reaction time, 10-ft, run, and shoulder Inward rotation 
strength; 25 of the 35 correlations were not significant. 

2, As the subjects advanced in age, their means generally increased on all 
tests. When the magnitudes of mean growth changes were expressed in standard 
deviation units, greater gains occurred for the strength tests than for the 
motor measures. 
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3, Compatisona of the attengeb and motor 

and retarded maturity groups formed at 9 years revealed Tna^x 

differences until IZ years for the two gross strength batteries, Streng 

and cable-tension strength average* 

4. For high and low cable-tanaion atrength 8~“P®„*°'™®^f 
nificant differences were obtained on other gross strength tests h g 

four-year period. 

5 When arowtb patterna of high and low PFI groupa, formed at 9 yeara, were 
compaS contlnuouB aignificant differencea were obtained for bar puah-upa 
and Strength Index over the four-year period. 

«nn,«.-,etvoei 9 to 12 veara . Sinclair (51) ®:®yP® 

of boya 9 through 12 yeara of age. ^iLffl^aftlv fee' 



:LKeTo:X- TaS® bo-dinrriffer ®isuifecantly^^^^^ age 

boyi S ^an «ngea of the componenta for the four yeara were: endomorphy. 

3.4 to 3.6} mesomorphy, 4.1 to 4.2} ectoraorphy, 2.8 to 3.Z. 

For the componenta the rangea of inter-age correlationa ”®*®’ ®"g°®f 

79 to .85; meaomorphy, .83 to .93; ectomorphy, .85 to .89. The rangea or cor 

relatione between componenta were: .03 to .25 J endomorphy’ 

-.64 to -.69 between meaomorphy and octomorohy; -.64 and -.75 between encomorp y 

and ectomorphy. Zero-order correlationa between aomatotype componenta and 
meaaures of mLurity, body size, muacular 8th and endurance,^ motor per- 

formancee followed approximately the same pattern for the four ye 

Structural Meaaurca end Propor tiona: 7 to 12 Veara. Day ®"®*'?®®’* . 

longitudinally the structural meaauroa and proportiona of the aame boya for aix 
yeara, agea 7 through 12 yeara. Reaulta from thla aCudy follow: 

1. The atruotural meaaurea with the exception of lung ®apa®ffy» 
generally high levela of inter-age conalatency. The ^®?®*’®8® 

Bcven body bulk and four linear meaaurea tanged from .629 to .985. Standing 
heiffht and Lodv welRbt were the two most consistent measures, skeletal age 
feJlr^agf co«elatfefa ranged from .749 to .925. The inter-age correlationa for 
body- form indices covered a wide range, from .452 to .964. 

2c As the boys advanced in age, their means on fourteen of 
measures in the study showed increases each year} the 

body-form indices which were ratios. The greatest mean annual ^ 

preLed as a percentage of attained size were for lung capacity, body weigh , 

and skeletal age. 

3. Compariaona of the structural measure means for advanced “^ retarded 
maturity groups formed at 9 years revealed 

for all meaaures. The index, chest girth x standing height, showed similar 
differences. 

4. For high and low gross strength groups formed at » V®"®' ^^8"^“®®"" 
differences were obtained for 50 pet cent of the comparisons in favor of the 

high strength group. 
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5f Th© coropairisons of the maturity and atructural measuras and index means 
for heavy and light groups formed at 9 years of age resulted in continuous sig- 
nificant measures for all hut 4 per cent of the comparisons# Similar results 
were obtained for the growth patterns of tall and short groups# 

Generali 15 to 18 years . Kuriraoto (35) conducted the first longitudinal 
analyses of growth data from the Medford project. His subjects were 70 boys 
tested annually from 15 to 18 years. Among the conclusions reached as a con- 
sequence of this study are the following: 

1. As the boys advanced in age from 15 to 18 years, their means increased 
on all tests. However, the amounts of increase became smaller with each yearly 
advance in age, as the subjects progressed toward and, in many instances, reached 
maturity. 

2. The somatotype components of the boys changed significantly from one age 
to another. The amount of raesomorphy increased (4.05 to 4.65) and the amount of 
ectomorphy decreased (3.71 to 3.18). 

As shown in Table I, the inter-age correlation coefficients were between 
.90 ana .95 for skeletal age; for structural measures, they exceeded .80; for 
strength and motor ability tests, they were lower. 

Table X 

Illustrative Inter- Age CorrelatIr>ns 





Skeletal 

Age 


Weight 


Height 


Meso- 

morphy 


Leg 

Lift 


FPI 


15 vs, 16 years 


.95 


.87 


.97 


.91 


.82 


.77 


16 vs. 17 years 


.95 


.84 


.98 


.83 


.67 


.72 


17 vs. 18 years 




.96 


.99 


.88 


.77 


.75 


15 vs. 17 years 


.90 


.92 


.91 


.81 


.73 


.76 


16 vw. 18 years 




.81 


.96 


.86 


.65 


.72 


15 vs. 18 years 




.86 


.85 


.82 


.64 


.62 



4. When advanced and retarded maturity groups were formed at 15 years of 
age, the advanced maturity group was larger and stronger than the retarded group. 
During the age period from 15 to 17 years, the retarded group registered signi- 
ficantly greater mean gains on various tests than did the advanced maturity 
group. For skeletal age, weight, lung capacity, and leg lift strength, the sig- 
nificantly higher means of the advanced maturity groups at 15 years were main- 
tained at 16 and 17 years of age. 

Growth Increment: 10 to 16 Years . Docherty (16) studied the characteristics 

of the rate and pattern of growth of maturity, structural, strength, endurance, 
and motor ability measures of the same 106 boys from ten to sixteen years of age. 
With very few exceptions, all variables showed a continuous improvement during 
the six years of the study. The yearly velocity rates for skeletal age and most 
functional variables were relatively consistent during this time span; the 
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v^riabl©8 and ban? puah"ups showed Xess conaistency in yearly growth 

increments* 



The highest reXationships between veXocity rates of experiroentaX variabXes 
were found for structwraX measures. The correXations between veXocity rates of 
standing height and Xeg Xength increased from .44 at 

sixteen years of age. The reXationships between veXocity rates of skeXetal age 
and structuraX variabXes were generaXXy significant but Xow in magnitude. For 
the veXocity rates of structuraX and functionaX measures, the correXations were 

raostXy insignificant. 



Mental HeaXth; X5 to X7 Years , Jordan (32) studied the MentaX HeaXth 
AnaXysis longitudinally for the same boys from age 15 to 17 years. Mostly, t e 
inter-age correlations between the mental health scores indicated a 
that ranged from moderate to highj the significant correXations ranged from » 
to .865; the highest correXations were between adjacent ages. Most of the sig- 
nificant correXations between MentaX HeaXth AnaXysis scores and body size, 
strength, motor ability, maturity, and physique tests were obtained at 15 years 
of age; the tests with highest correXations were cable-tension strength average 

and body weight. 



Individual Differences 



Nature and Extent 

Space does not permit a detailed description of the nature and extent of 
the individual differences noted in the Medford Boys* Growth Study, Consequently, 
representative tests of each type only are presented here. The physical growth 
analyses made thus far in this project have been by Wickens (59), Watt (57), 
Kurlmoto (35), Jordan (33), and Day (10). However, for purposes of a USOE 
Title III Grant, the maximum number of subjects available were included for a 
number of the variables, as reported here. 

Maturity . Skeletal age is the main maturity measure utilized in the Medford 
study; this measure is the most commonly used scientific indicator of biological 
maturity. It evaluates how far the bones are in their course of development, as 
recorded by an X-ray of the wrist and hand; thus development continues from 
birth until maturity is reached. To illustrate the meaning of skeletal age: 

When a 12-year-old boy*s *'X-ray hand'* conforms to the standard for 12-year-old 
boys in the Greullch-FyXe atlas his skeletal age is then 12 years; thus, his 
maturation is typical for his age. 

Variability in skeXetal age is pronounced, as shown in Table I. The skele- 
tal age standard deviations for the six ages 7 through 12 years range from 11.9 
to 15.0 months, over a year for all but age 7 years. The ranges were between 

65.0 and 68.0 months for the youngest three years and then jumped to 74,0 to ^ 

77.0 months for the oldest* three years. To illustrate, what this means, take tne 
214 10-year-oXd boys; By testing restriction, their chronological ages could 
not vary by more than 4 months; yet, they varied in skeXetal age by 77 months, 

6 years 5 months; the most mature boy (153 months) had twice the skeletal age 
of the least mature boy (76 months) at this age. 
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Table I 

Skeletal Age; Means and Varlabllitjf 

(Months) 



Age 



N 



Mean 



tow 



High 



Range 



SD 



7 


107 


75.4 


8 


93 


88.3 


9 


176 


109.3 


10 


214 


120.5 


11 


176 


131.6 


12 


298 


144.9 



42.0 


110.0 


54.0 


120.0 


75.0 


140.0 


76.0 


153.0 


89.0 


163.0 


104.0 


180.0 



68.0 


11.9 


66.0 


14.6 


65.0 


12.7 


77.0 


15.0 


74.0 


13.8 


76.0 


12.9 



Somatotvpe * By chi«squai;e test, Iicving (29) found that the Medford boys, 
classified into five categories, did not differ significantly from Sheldon s 
distribution of 46,000 men when formed into the same categories. As an indica- 
tion of individual differences, the following percentages were obtained pr 259 
Medford boys, 9 through 15 years of ages 7 endomorphs, 21 mesomorphs, 24 ecto- 
morphs, 10 endo-mesoraorphs, and 38 mid-types. 

Standing height ; A consistent increase occurred in the range and standard 
deviation for the heights of 7 to 12 year old boys, as shown in Table II. 
range of height scores at 7 years of age was 11 inches, whereas the range at 12 
years was 19.2 inches. The standard deviations increased in a similarly consist- 
ent pattern^ for ages 7 and 12 years, they were 1.97 and 2.75 Inches, respective- 
ly. Except for 12 years of age, this same result was found for sitting height. 

Table IX 



Standing Height; Means and Variability 

(Inches) 



Age 



U 



Mean 



Low 



High 



Range 



SD 



7 


113 


48.1 


8 


94 


50.5 


9 


178 


52.3 


10 


223 


54.6 


11 


190 


56.6 


12 


298 


58.9 



42.0 


53.0 


43.3 


54.8 


44.9 


57.3 


46.7 


61.0 


48.4 


63.4 


49.8 


69.0 



11.0 


2.0 


11.5 


2.1 


12.4 


2.2 


14.3 


2.3 


15.0 


2.4 


19.2 


2.8 
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Weight , Body weight demonstrated the same consistent increases in range and 
standard deviation that was evident for standing height, as shown in Table III# 

The range for weight was 33 pounds at age 7 years; at age 12 years, it was 88 
pounds. At roost ages, the heaviest boy was at least twice as heavy as the light- 
est boy. The standard deviations increased from 6.3 pounds at age 7 years to 16.6 
pounds at age 12 years. 



Table XII 

Body Weight! Means and Variability 
(Pounds) 

Age N Mean Low High Range 



SD 



7 


113 


52.5 


8 


94 


58.8 


9 


178 


65.7 


10 


223 


74.4 


11 


190 


81.0 


12 


298 


91.1 



38.0 


71.0 


41.0 


82.0 


44.0 


100.0 


48.0 


127.0 


51.0 


129.0 


56.0 


144.0 



33. 0 


6.3 


41.0 


7.8 


56.0 


10.0 


79.0 


X3 i 2r 


78.0 


14,8 


88.0 


16.6 



Fat . Fat caliper measures were taken on the elementary school boys at three 
ages only, 10, 11, and 12, years; actually, these measures were not included in 
the Medford Boys* Growth Study during the first three years. The cites for the 
fat-fold tests were; back of upper arm, inferior angle of scapula, and side of 
abdomen. The means and variability for the total of these three tests appear in 
Table IV. The fat totals show great variability with ranges from 108.0 mm. at 
age 10 years to 145.0 mm. at age 12 years. At these ages, the boys with most 
fat had 12 or more times as great a total as did the boys with least fat. The 
standard deviations were fairly constant for the three ages, 21.0 mm. to 23.5 mm. 

Table I V 

Fat Total; Means and Variability 



(Millimeters) 



Age 


N 


Mean 


Lew 


High 


Range 


SD 


10 


130 


29.0 


10.0 


118.0 


108.0 


21.1 


11 


108 


32.3 


10.0 


126.0 


116.0 


23.5 


12 


217 


36.8 


12.0 


157.0 


145.0 


21.0 



Leg lift . Leg lift strength is tested with a dynamometer; a belt is used 
around the waist to clamp the lifting bar to the body. The subject is in a 
standing position with knees slightly bent; the lift is straight up. The leg 
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lift means and variability for Medford boys 8 through 12 years of 

In Table V The ranges inereased from 370 to 930 pounds over this period (93 

nounds of* course, nearly equals one*»half ton)* Consistently, the strongest 

1 ag^, haS Ug lilt. 3 to 5 tla»a graawr than f «•= 

boys. The standard deviatiens increased from 84 pounds at age 8 >ears to X69 

pounds at 12 years# 

Table V 

Lept Lifts Means and Vari ability 
(Founds) 



Age 



N 



7 


0 


8 


94 


9 


178 


10 


223 


11 


186 


12 


298 



Mean 



321 

360 

435 

505 

621 



low 



150 

180 

165 

300 

250 



High 



520 

.0 

855 

900 

1180 



Range 



370 

530 

690 

600 

930 



SD 



84 

106 

125 

138 

169 



Physical Fitness Index . The Physical Fitness Index 
latinn each boy's Strength Index to a norm based on his age and w«l8ht. xne 
Strength Index to a norm based on his age and weight. Tto Strength Index is he 
sum of the following tests: lung capacity, right and left 8*iP»* ^«8 

lifts, and pull-ups and push-ups. A PFI of 100 is average according to the , 
scores of 85 and 115 are at the first and third quartiles. 

The PFI means and variability of the Medford boys 8 through J2 years of age 
appear in Table VI. Mean increases on this test are not anticipated, as the norms 
keep pace with cge. The mean PFl's of these boy* 

from 105 at 9 years to 117 at 11 years of age. The ranges from 79 to 132, 

the highest PFI boy at each age had a PFI two to tbree ti^s higher than the 
lowest boy* The standard deviations clustered around 20 FFI points. 

Table VI 

Physical Fitness Index; Means an d Variability, 

(Pounds) 



Age 



N 



Mean 



Low 



High 



Range 



SD 



8 

9 

10 

11 

12 



94 

178 

223 

185 

297 



109 

105 

115 

117 

115 



74 

71 

57 

65 

52 



153 

170 

179 

178 

184 



79 

99 

122 

113 

132 



17 

20 

21 

20 

21 
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Standing broad .lump . The means and vai?iahilities for the standing broad 
jump appear in Table VII. A steady increase in mean performances was found 
from ages 7 to 12 years. The standing broad jump ranges increased steadily 
from 27 and 26 inches at 7 and 8 years to 41 Inches at 12 years of age. Gener- 
ally, the best jumper in an age could jump twice as far as the poorest jumper. 
The standard deviations varied between 5.0 and 6.7 inches. 

Table VII 

Standing Broad Jump; Means and Variability 

(Inches) 



scssai 



Age 



N 



Mean 



low 



High 



Range 



SO 



7 


113 


45.6 


8 


92 


51.7 


9 


176 


53.5 


10 


218 


57.5 


11 


186 


60.5 


12 


297 


63.8 



32.0 


59.0 


38.0 


64,0 


38.0 


71.0 


36.0 


72. 0 


35.0 


73.0 


42.0 


83.0 



27.0 


5.0 


26.0 


5.1 


33,0 


6.3 


36.0 


5.9 


38.0 


6.1 


41.0 


6.7 



Sip;nificancQ 

Maturity . In an analysis by Harrison (25), advanced, normal and retarded 
maturity groups were formed based on skeletal age at 9, 12, and 15 years of age. 
The boys in these three groups at each age were contrasted for structural, 
strength and muscular power characteristics, as Illustrated in Table VIII. In 
all instances where the differences were significant, the more mature group had 
the highest mean. The most significant differences between the means were ob- 
tained at 15, 12, and 9 years of age in that order. Without exception, the 
differences between all body weight means were significant. Other test variables 
in which the differences between the means were relatively high in significance 
were hip width, grip strength, sitting height, upper arm girth, and calf girth; 
and, also, chest girth, mean of 12 cable-tension strength tests, Strengtn Index, 
standing height, and elbow flexion strength. The results of Degutis study (1 ), 
utilizing pubescent assessments as the means of forming maturity groups, sup- 
ported the findings by Harrison most consistently in the comparison between re- 
tarded and advanced maturity groups at 13 and 16 years of age. 
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Table VUI 



Dlfferencee Between Advanced, Normal, and Retayded Maturity Groups 



t Ratios for Differences Between Means 


Test 


Age 


Advanced 

Normal 


Advanced 

Retarded 


Normal 

Retarded 


Body Weight 


9 


2.30 


3.92 


2.32 




12 


3.19 


6.16 


2.71 




15 


2 #82 


6.41 


4.54 


Standing Height 


9 


X.39* 


2.45 


1.61* 




12 


3.34 


3.96 


1.59* 




15 


1.79* 


3.99 


2.82 


Grip Strength 


9 


2.30 


5.62 


3.88 




12 


1.09* 


2.94 


1.88* 




15 


2 • 3^ 


5.61 


4.44 


Standing Broad 


9 


.70* 


.58* 


1,23* 


Jump 


12 


.53* 


.04* 


.60* 




15 


1.22* 


3.60 


2.64 



*Non-aignif leant at .05 level 



As mentioned earlier, Wlllce, Burt and Torpey conducted factor analysis 
studies of 9, 13, and 16 year old boys respectively. From 50 to 60 experimental 
teats, most of them the same in all studies, those measures that correlated sig- 
nificantly with skeletal age were selected for analysis. These correlations 
were highest at 13 years, next highest at 9 years, and lowest at 16 years of age. 
The highest correlations at these ages were: .73 for standing height and sitting 
height, 13 yearsj .59 for body weight, 9 years; and .49 for Rogers* arm strength 
score, 16 years. 

Physique Type . In the somatotype analysis by Irving (29), the endomorphs 
and the endo-mesomorphs exceeded the other somatotype categories in the body- 
bulk measures of body weight, Wetzel physique channel, upper arm girth, chest 
girth, and hip width; in general, the raesomarphs had higher means on these 
measures than did the ectomorphs and midtypes. Due to their excessive weight, 
the endomorphs were at a great disadvantage in performing pull-ups and push-ups; 
their means for these tests were .06 and 2.1 times respectively. The mesomorphs 
showed superiority over the other categories in Strength Index and Physical Fit- 
ness Index, as well as pull-ups and push-ups. The ectomorphs and mid-types had 
higher Physical Fitness Index means than did the endomorphs and endo-mesomorphs. 

Through partial and multiple correlation procedures, Munroe (40) studied 
relationships between somatotype components and maturity, structural, strength, 
muscular endurance, and motor ability measures of 12 year old boys* Among the 
findings of this study were the following: 
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1. Skeletal age was not highly related to soroatotype components, but the 
direction of the ssero-order and partial correlations indicated that endomorphy 
and, to a lesser extent, mesoraorphy were associated with advanced skeletal age; 
ectomorphy was more likely associated with retarded skeletal development# 

2» The ponderal index (height over cube root of weight) correlated #96 
with ectomorphy and -.85 with endomorphy. The correlation with roesomorphy was 
lower (-.69). 

3. Relationships between somatotype components and measures of body struc- 
ture were significantly greater than corresponding zero-order correlations when 
contrasting structural measures were partialed out. Endomorphy was highly re- 
lated to body bulk when linear measures were partialed; ectomorphy was highly 
related to linearity when body bulk measures were partialed; and mesomorphy 
seemed to relate to a combination of these factors, especially a large trunk and 
short legs. For example, the zero-order correlation between endomorphy and 
weight was .79; the partial correlation with height constant was *86# Much 
morepronounced, the zero-order correlation between ectomorphy and height was .19; 
the partial correlation with weight constant was .71. 

4. Although the correlations were not high, endomorphy and mesoraorphy were 
associated with gross strength, while ectomorphy was negatively so related. En- 
domorphy was associated with low relative (to weight) strength. Similar results 
were obtained with muscular endurance measures, except the endomorph was handi- 
capped. 

For 13 year old boys, Broekhoff (41) obtained few significant correlations 
between somatotype components and personality measures. When extreme somatotypes 
were compared, however, the meso-endomorphs and mesomorph groups had significant- 
ly higher means than the ectomorph group on a number of the California Psycholo- 
gical Inventory scales; they appeared more active, enterprising, and outgoing. 

Wetzel Grid . Weinberg (56) presented relationships with various aspects of 
the Wetzel Grid for boys 9 to 15 years of age. A multiple correlation of .90 
was obtained between the physique channels and upper arm girth, standing height, 
and body weight; this coefficient was increased to .96 with the addition of sit- 
ting height and leg length. i\mong the strength measures, only the Physical Fit- 
ness Index indicated a trend in body strength according to physique channels; the 
means of the borderline, fair, and good groups were significantly higher than the 
means of the stocky and obese groups. Wetzel's developmental level correlated 
•98 with body weight. The highest correlations with Wetzel's developmental ratio 
were .55 for calf girth, .51 for chest girth and for body weight, and .48 for 
upper arm girth. 

Strength . Borms (3) investigated the relationship between selected maturity, 
physique, body size, and motor tests and gross and relative strength of boys IQ, 
13, and 16 years of age. The strength criteria utilized were Rogers' Strength 
Index and the average of eleven cable-tension strength tests as gross muscular 
strength measures, and the Rogers Physical Fitness Index as the relative muscular 
strength measure. Three strength groups, high, average and low, were arranged 
for each of the three strength criteria at each of the three ages. Results of 
the study were as follows: 
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1. Gross Strength Tests ? Generally, the higher strength groups recorded 
significantly higher weans than did the lower strength groups on maturity, body 
sis?e measures, tests of motor ability elements, and mesomorphy. The low gross 
strength groups had significantly higher ectomorphy means. The high 10 and 13 
year old groups on the Strength Index and the Cable- tens ion Tests Average re- 
corded significantly higher mesomorphy and roesomorphy-endomorphy means, respec- 
tively. 

Z, Relative Strength ; Generally, the body size means of the low PFI groups 
were significantly higher than the means of the high groups. In most cases, the 
low FFI groups recorded significantly higher endomorphy means than did the high 
group. The high-low and average-low groups differed significantly on ectomorphy 
means, favoring the higher strength groups. At all ages, with one exception, 
the high FFI groups realized significantly higher means on motor ability tests. 

Body Size . From studies reported by Clarke involving nine anthropometric 
tests, four measures were particularly significant as structural indicators: 
upper arm girth, body weight, chest girth, and lung capacity. The intercorrela- 
tions of anthropometric variables were higher for junior high school than for 
upper elementary school boys. That structure is related to function is borne 
out by the following high correlations between anthropometric and strength tests 
for junior high school boys obtained by Toroaras (54): for lung capacity, .86 

with mean of 12 cable-tension strength tests, .84 with McCloy*s Athletic Strength 
Index, .81 with elbow flexion strength, and .80 with Strength Index; for body 
weight, .82 with McCloy*s Athletic Strength Index, .75 with mean of 12 cable- 
tension strength tests, and ,70 with grip strength and with elbow flexion 
strength; and for upper arm girth, .78 with McCloy*s Athletic Strength Index, .74 
with mean of 12 cable-tension strength tests, and .70 with elbow flexion strength. 

Burt (5) obtained lower correlations between skeletal age and anthropometric 
and strength variables than did Tomaras, but his subjects were confined to a 
single chronological age, thirteen years; this restriction had the effect of par- 
tialing out chronological age. The highest correlations of skeletal age with an- 
thropometric variables were .73 for sitting height and for chest girth times 
height, .72 for standing height, and .68 for weight. The highest correlations 
with strength measures were .75 for elbow flexion strength, ,56 for left grip, 

.54 for leg lift, and .53 for right grip. 

Geser (20) investigated the relationship of skinfoid measures of 12 year 
old boys to various maturity, physique, strength, muscular endurance, and motor 
ability characteristics. When correlated with physique components, endomorphy 
had a high positive correlation of .824 with adipose tissue, while ectomorphy 
correlated negatively, -.657, with adipose tissue. The remainder of the corre- 
lations of adipose tissue with maturity, mesomorphy, strength, and motor mea- 
sures were relatively low. However, the direction of the correlations were as 
follows: all maturity correlations were positive; gross strength correlations 

were positive; relative strength and muscular endurance correlations were nega- 
tive; and correlations with motor ability elements of power and speed-agility 
were negative. 

Growth Comparisons of Extreme Groups 



Kurlmoto (35) formed high and low maturity groups at 15 years of age and 
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contrasted their growth characteristics to age 17 years# The advanced maturity 
croup was larger and stronger than the retarded maturity group, and maintains^ 
fbirsupLiSity to 17 years. Jordan (33) and Day (10) obtained 
with advanced and retarded maturity groups formed at 9 years 
12 years of age. The results obtained from comparing growth patterns o.. 
JL"xrh^ight;ttain«er.e groups (i.o., groups formed on how nearly hey bad_at- 
rained their 18-year-old height at 15 years of age) were similar to those oh 
served when the advanced and retarded maturity groups were compared in Kurimoto s 

Study. 

When comparing growth patterns of high and low groups formed at age 9 years 
by usf of cZe'ieLion strength average. Jordan found that the strong group was 
superior and maintained their superiority to age years on srossstrengt 
motor ability tests. Day reported similar results for maturity and body s 

measures. 

Eiffht Year Old Boys. Hindroarch (27) studied the significance 
maturitfonal, body silt strength, motor ability, 

istics of 8 year old boys. Among his conclusions were the following. 

1. When skeletal age was used to determine Physical 

maturity boys were larger in body weight, standing height, lung p ^^ 4 

argi«h. abdoLal girth, buttocks girth, and thigh girth and ware stronger in 

gross strength than the retarded maturity boys. 

2. When upper arm girth and lung capacity were used to indicate body size, 
larger boys had significantly greater gross strength than smaller boys. 

3, Ei^ht year old boys who had greater gross strength, as measured by the 
Strength Index and cable-tension strength average, are generally more mature 
and have better motor ability scores than boys of lesser gross strength. 

4, Boys who had greater relative (to weight) strength, as measured by the 
Physical Fitness Index, are neither more mature nor faster 

than boys of lesser relative strength. In tests of motor ability, however, the 
boys with greater relative strength were significantly faster in the 60-yard 
shuttle run and had greater standing broad jump distances than did boys who 
were lowest in relative strength. 



Physical Education Election 

Ragsdale (45) studied the differences in maturity, structural, strength, 
motor, and scholastic measures between boys who elected and those who did not 
elect physical education in grade eleven. For the same measures, he also con- 
trasted those boys who participated in interscholastic athletics. Among his 
findings were the following: 

1. No significant differences were obtained between skeletal age means of 
those boys whe elected and did not elect physical education. 

2. At grade ten, the boys who participated in athletics and who elected 
physical education at grade eleven had a significantly higher mesomorphy mean 
than the non-athletes who did not elect physical education. 
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3* When athletic participation was held constant 9 no significant differ** 
ence was found between strength test means of those who elected and did not 
elect physical educationt However, significant mean differences did result with 
muscular endurance measures when applied to non-athletes. 



4. Boys who elected physical education were superior on all shuttle-run 
comparisons, and on the standing broad jump and reaction time for non-athletes. 

5. Athletes who elected physical education had superior grade point aver- 
ages. 

6. Mean weight gains were consistently favorable to the groups which parti- 
cipated in eleventh grade physical education. For athletes, similar advantages 
were found for those participating in physical education in upper arm girth, skin- 
fold tests, and Physical Fitness Index. 



Personal-aQg'tal Relationships 

The Mental Health Analysis, an inventory- type instrument, and a sociometric 
questionnaire, a peer-status device, were applied by Clarke <7) to boys 9 through 
14 years of age. Positive relationships were obtained between the socioroetrlc 
questionnaire and measures of body size and strength. However, when the inven- 
tory-type instrument was used, the results were conflicting and contrary to 
those with the sociometric questionnaire. In fact, with the inventory, only one 
difference between the means of those who were well adjusted and poorly adjusted 
was significant at the .05 level} this was for the Physical Fitness Index with 
the better adjusted having the lowest mean. 

Devine (14) studied the interrelationships of the five categories of the 
•oclometric questionnaire for boys at ages 9 and 11 years; the categories were 
those they would like for friends, those with whom they would like to go to the 
movies, to play games, and to study homework, and chose they would like to in- 
vite to a birthday party. The intercorrelations at 9 years were relatively low 
ranging from .62 to .75; thus, each category contributed some unique element to 
peer-sLtus assessment. At 11 years, the boys chosen as friends were also gen- 
erally chosen in the party, movies, and sports categories (r s from .91 to .97); 
the lowest correlations were with the homework category (.59 to .76). Thus, at 
this age, the sociometric questionnaire could well be limited to two categories, 
friends and homework. 

Greene (22) administered the following five personal-social tests to the 
same 78 boys 10 years of ages sociometric questionnaire, friends and homework 
categories only; Cowell Personal Distance Ballot, a second peer-status instru- 
ment, Cowell Social Behavior Trend Index, based on the ratings of teachers; 
level of aspiration test, as noted below; and SBA Junior Inventory, in which 
each boy answered questions about himself. The highest intercorrelations among 
these instruments were: .73 betr-sen friends and homework categories on the 

80 ciomu>tric questionnaire, -.74 between the friends category and Cowell Personal 
Distance Ballot (a low score on the ballot is a good score), and -.52 between 
the homework category and Cowell’s ballot. All of these instruments correlated 
low with various physical tests; the highest correlation was -.30 between the 
friends category and degree of ectomorphy (with mesomorphy, the correlation was 

. 22 ). 
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In a second study, Greene (23) longitudinally related peer status and level 
of aspiration measures to the maturity, physique, 

motor ability characteristics of the same boys from 7 to 12 years age* The 
highest multiple correlation obtained was *485 between the Sports , 

agl 12 years Ld standing broad jump, mesoroorpby, Physical Fitness ^ 

cable-tension strength average. Mean differences in favor of ^ 

groups (boys highly chosen at least three of four years) were found 
standing broad jump, cable- tension strength average, roesoroorphy. Physical Fit- 
inlex! Ind 6"o!;ard shuttle run; in so^ 

were found with low socio-metric groups. Based on a level of aspiration test, 
such tests as the following differentiated between high and Iw 
weight, upper arm girth, cable-tension strength average, " 

nf standing height, mesomorpby, ectomorphy, and standing broad jump* 

The results of administering the following level of aspiration test to 9 

year old boys were analysed by Stratton (52); three wbL hf 

ffiveti* after each test, the subject was told his score and was asked what he 
fhouek hf^uld do on thf^ (hia aspirations). The second aspiration 

discrepancy (difference between the first aspiration and the second grip ®“®”8 
score) wa^tlirmost representative of the various performances, aspirations, and 
discrepancies studied. Utilizing two aspiration discrepancy scores obtained 
fr^g year old boys, Clarke and Clarke reported that those who ®®*f.^^8her 
levels ^LpiratiL were physically superior in size and strength to those who 
expressed neither an Increase nor a decrease in their assessments. 

Subsequently, Stratton (53) studied the reliability of J®''®^'.®* 
scores and their relationship to measures of the growth and development of 
vear old boys. The reliability coefficients with the tests taken 
?:rgef frori4 to .68; the molt reliable measure 
second grip strength test and the second aspiration (AD-2). 
lated tf thirform of level of aspiration testing were; no age effect f ® 

Jrfvious aniual experience in grip strength testing did not ® f ®‘ ^®;;®J„f “®- 
oi^AMnn testlnB of 9 year old boys; experience in level of aspiration ana grip 

amnSS tended tfcauL 11 year old boys to be more ®®“^"f 

leuelB and the setting of aspirations closer to their actual abi- 

fuies! Lng the relationships found with 1®-®^^°*,®®^^//^^^ 

beLeen hlgranf l^^Firsflspi^rion^^^ »®on®S the high f ®'®8® «“f 

“of Mscrepancy and Average Variability of 

cantlv higher standing broad jump means than did the low groups, cne nign nv« 
agf vLlabUitrof DilcrepancJ group had a higher grip strength mean than did the 

low group. 

in Jordan- s longitudinal study with the Mental Health ^ ^fo^^s'was 
physical test with most significant correlations 

cable-tension strength; of nine significant correlation , rorralated sig- 

related to the liabilities section and components. Body weight correlated g 

nificancly with four mental health measures. 

^46^ formed groups of 13 year old boys who checked and who did not 
the SO IdlLtives on the Davidson Adjective Check List; the differ- 
b^we:' th: mL^s'on sirteL physical and motor h®®“ ‘he f oups thus 
formed were tested for significance. The adjectives showing ®'®f ®®^. 
tatlon in descending order (numbeals Indicate number of variables with 
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significant differences)! 8, cry-babyj 7, stupidj 5, bossy, leader, mean, ner- 
vous, sissy} 4, brat, generous, unhappy} 3, bad careless, clunisy, dependable, 
kind, smart. The physical and motor tests showing greatest differentiation 
were; 8, skeletal age, endomorphy, ectomorphy, standing broad jump} 7, 60-yard 
shuttle run} 6, roesomorphy, arm strength, PFZ, lO-ft# speed} 3, chest girth, 
height X chest girth, reaction time} 4, cable-tension strength average, 

Flynn <19) conducted a study similar to the one above uy Reynolds, but his 
subjects were 205 boys 16 years of age. The adjectives showing greatest differ- 
entiation in descending order were; 10, clumsy} 9, leader} 8, good sport} 7, 
sissy (mostly negative)} and 5, silly (mostly negative) and clever (mostly posi- 
tive), The physical and motor tests showing greatest differentiation were 
skeletal age, endomorphy, cable-tension strength mean, Strength Index, total- 
body completion time, and standing broad jump# 

Broekhoff (4) studied the relationships between physical characteristics 
and measures of personality, social status and adjustment, interest, self- 
image, intelligence, and scholastic achievement of 13 year old boys. Among his 
conclusio»'s were the following; 

1, The taller boys with high gross muscular strength, who were most likely 
advanced in skeletal age, tended to be defensive, rebellious, and inhibited, 

2, Boys with high PFX tended to be outgoing, enterprising, and competitive, 
and performed well in their school work} they showed interest in academic sub- 
jects and were favorably rated by their teachers. High arm strength boys tended 
to be active, sociable, and popular with teachers and peers. Generally, boys 
with high gross muscular strength appeared to be aloof and showed signs of adjust- 
ment problems* 

3, Boys with high motor ability tended to be active, ambitious, confident, 
and alert; they were popular among teachers and peers and performed well in 
school. 



4, These boys appeared to have a definite image of an ideal physique; the 
great majority selected a well-balanced mesomorphic physique as the ideal body 
type. 



5. Boys who performed well on objective physical tests tended to under- 
estimate their superiority, where as poor performers "over-corrected” toward the 
age group average. 

Miller (37) studied the relationship between measures of self-differentia- 
tion, social- Interaction, and physical characteristics of the same boys from 12 
to 17 years of age. The instruments used were; Davidson Adjective Check List 
for self-differentiation and California Psychological Inventory for social- 
interaction; for background information in profile analysis; Cowell Personal 
Distance Ballot and Cowell Behavior Trend Index for social status and adjust- 
ment, Garretson-Symonds Interest Questionnaire for interest, and Medford Infor- 
mation Questionnaire for social information. Fifteen measures of maturity, 
physique type, body size and proportion, gross and relative strength, and motor 
ability elements. Among his results are the following: 
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X. Positive Adjective Check List responses were significantly related to 
physical variables at age 12 years*, none was significant at ages 14 and 16 years. 
Four of the five significant correlations at age 12 years involved relative per- 
formance measures and the fifth was a gross strength test. At age 16 years, 
endoroorphy and abdominal girth had significant negative correlations with the 
negative Adjective Check List responses. 

2. The general pattern of relationships between the California Psychologi- 
cal Inventory and the physical variables is*. At age 13 years, standing height 
and right grip strength were associated with unfavorable personal-social adjust- 
ment j at age 17 years, these same variables had favorable associations. At age 
15 years, 60-yard shuttle run, standing broad jump, and 10- foot speed were con- 
nected with favorable personal-social adjustment; at age 17 years, the favorable 
relationships were with standing height, abdominal girth, grip strength, 60-yard 
shuttle run, standing broad jump, and 10- foot spaed. At age 17 years, the tall 
boy with high motor ability, high relative strength, high grip strength, and 
little excess adipose tissue was favorably adjusted to his social environment. 

3. The general profile patterns of high positive self-differentiation boys 
suggested that high positive self-differentiation at age 12 years is associated 
with above average relative physical performances; is relatively unaffected by 
maturity level; and tends to be associated with a mesomorphic physique. Although 
these profiles were not maintained at ages 14 and 16 years, fluctuations in re- 
lative strength and motor ability elements tended to be related in a positive 
manner to fluctuations in buth positive and negative self-differentiation. Ne- 
gative self-differentiation was associated with retarded physiological develop- 
ment and was relatively stable over the age period investigated. 

Scholastic Achievement 



Jarman (30) investigated the scholastic achievement of boys 9, 12, and 15 
years of age as related to various strength and growth measures. High and low 
scoring groups of 20 boys each were formed separately on the basis of three 
strength and two growth measures at each of the three ages; each pair of high 
and low groups was equated by use of intelligence quotients. The scholastic 
achievement of the groups was then contrasted. A consistent tendency for the 
high groups to have higher means on both standard achievement tests and grade 
point averages was noted. There were more and greater significant differences 
in scholastic achievement between the high and low Physical Fitness Index groups 
than for the other measures. The Strength Index was especially effective at 
nine years of age. For each of the other experimental variables, Rogers* am 
strength score, McCloy*s Classification Index, and Wetzel*s developmental level, 
significance between means on academic measures was achieved once only. 

Page (42) conducted a study similar to Jarman* s investigation. The ages of 
his boys were 10, 13, and 16 years; high and low groups on 20 maturity, physique 
type, strength, motor, and personal-social tests were formed, each equated by 
intelligence quotients. Although no general pattern was evident, the following 
significant results were obtained? (a) The low skeletal age group had higher 
means (.05 level) on both the standard achievement test and grade point averages 
at sixteen years of age. (b) No consistent relationships between linear body 
measurements and academic achievement were observed. The six significant dif- 
ferences were divided between the high and low academic achievement groups. 
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(c) Sixteen year old boya In the low physique channel of the Wetzel Grid had sig- 
nificantly higher mean grade point averages than did those in the high physique 
channel, (d) Little relationship between motor ability and academic achievement 
was revealed. However, significant relationships were observed between reaction 
time and academic achievement at ages 13 and 16 years, (e) *)ifferences in academic 
achievement between boys who scored high and low on peer status and mental health 
measures which reached the ,05 level of significance were as follows? The high 
sociograro group had higher grade point averages than did the low group at age 10 
years; at 10 years of age the high Mental Health Analysis group had higher stand- 
ard achievement scores and grade point averages tlian did the low group. 

By correlational methods, Coefield (9) and Jarman (31) studied the relation- 
ships between academic achievement and maturity, physique, strength, motor, and 
personality measures of boys 12 years of age in the sixth grade and boys 15 
years of age, respectively. In Coefield’ s study, the highest correlations ob- 
tained with scholastic achievement criteria were with the Mental Health Analysis ; 
the correlations were .46 for grade point average and ,40 for Stanford Achieve- 
ment Test. Listings of other variables that correlated significantly or nearly 
so at the ,05 level and above follow (positive correlations unless otherwise in- 
dicated); Both scholastic criteria; endomorphy (negative), mesomorphy (negative), 
ectomorphy, Wetzel Physique Channels, and Rogers* General Learning Capacity, 

Grade point average only ; standing broad jump and Rogers* General Learning Poten- 
tial, 



In Jarman’s study of 15 year old boys, significant correlations were obtain- 
ed between scholastic achievement criteria and some experimental variables. All 
significant correlations, except ectomorphy and total and mathematics grade point 
averages, however, were negative in direction. For the Iowa Test of Educational 
Development, the experimental variables were muscular strength and endurance 
tests and the standing broad jump. For the grade point averages, the experiment 
variables were mesomorphy, ectomorphy, Wetzel Physique Channels, arm girth, 
cable- tens ion strength average, and standing broad jump, 

Moutls (39) followed academic achievement relationships for the same 90 
boys over a three-year period from 10 through 12 years of age. At age 10 years, 
skeletal age and standing height correlated significantly with a niraber of scho- 
lastic measures; sitting height and Strength Index had significant correlations 
with term grade point average. These relationships were maintained at age 11 
years. At age 12 years, skeletal age, standing height, sitting height, Strength 
Index, and standing broad jump were all significantly correlated with intelligence 
quotient, Stanford Achievement Test score, and term and final grade point aver- 
ages. Generally, the effect of partlalling intelligence quotients reduced the 
magnitude of the corresponding zero-order correlations. Forty- four significant 
multiple correlations were obtained; the highest was .401 at 12 years between 
final grade point average and skeletal age, standing height, sitting height, and 
standing broad jump. 

Further, in Moutis* study, the 30 boys who scored highest and the 30 boys 
who scored lowest over a three-year period were formed into high and low groups 
for each of 15 experimental variables. The experimental measures which pro- 
duced mean scholastic differences favoring the high group were skeletal age, 
ectomorphy, standing height, sitting height, upper arm girth. Strength Index, 
cable-tension strength average, 60-yard shuttle run, standing broad jump, and 
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totaX-body raaction tiroet The evidence euggeete that boys 10 through 12 years 
of age who are superior in standing height and maturity (skeletal age) score 
consistently and significantly higher in scholastic achievement tests, academic 
grades, and grade point averages# 

A longitudinal analysis of the academic achievement and intelligence of 55 
boys from nine to 17 years of age as related to physical variables was made by 
DiNucci (15). Among bis results were? (a) With the exception of somatotype 
components, the means of all measures increased or improved with age. When the 
magnitudes of the mean growth changes were expressed in standard deviation 
units, greater gains were observed between ages 9 and 12 years for the academic 
achievement criteria; similar gains were obtained for standing height, cable" 
tension strength average, skeletal age, chest girth x height, and weight, (b) 

A consistent pattern of significant positive correlations was obtained between 
academic achievement and intelligence criteria and the physical variables of 
skeletal age, endomorphy, weight, standing height, and chest girth x height; a 
consistent negative relationship was found for mesomorphy and Physical Fitness 
Index, (c) A greater number of significant partial correlations with academic 
achievement criteria than for corresponding zero-order correlations were recorded 
for skeletal age, mesomorphy, ectomorphy, weight, skinfold total, cable-tension 
strength average, Rogers* arm strength score, bar push-ups, standing broad jump, 
and 60-yard shuttle run. (d) The highest multiple correlation obtained was .698 
for “Reading in Natural Science*' at age 15 years, with skeletal age, hand-arm 
reaction time, and standing broad jump as the independent variables. The physi- 
cal variables that appeared in the greatest number of multiple correlations were: 
standing height in 25, skeletal age and mesomorphy in 17 each. Physical Fitness 
Index in 13, endomorphy in 12, and standing broad jump in 10. 

Day (11) investigated the relationships between intelligence and physical, 
motor, and strength measures of boys 9, 13, and 17 years of age. At each age 
level, linear and curvilinear correlations were computed among the physical 
measures and the intelligence quotients. Although the results of the study in- 
dicated that intelligence and the physical measures used were not significantly 
related, the following observations were made: At 9 years of age none of the 

linear or curvilinear correlation coefficients involving intelligence was large 
enough to be significant. However, a tendency toward positive correlations was 
apparent. At 13 years, a significant linear correlation of .17 was recorded 
between IQ and the sixty-yard shuttle run and significant eta of .31 was obtained 
between IQ and weight. At 17 years of age, the only correlation reaching sig- 
nificance at the .05 level was -.17 between XQ and arm girth. 

Drowatsky (17) compared the intelligence, scholastic achievement, interests, 
aspirations, peer status, maturity, body sibe, physique typo, strength, and 
motor ability of boys 7 to 12 years of age who were underaged and normal-aged 
in their respective grades and who were the same age but in different grades in 
school. 

For boys in the same grade who were underaged and normal-aged, differences 
reaching significance at the .05 level or above were as follows: 

1. Underaged boys recorded higher means on; (a) upper arm girth measure- 
ments at ages 7 and 6 years; (b) interest in art, music, active play and quiet 
play interests in the sixth grade; (c) Physical Fitness Index scores in the third 
grade. 
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2* Norroal-aged boya racpirded higher roeane on; (a) approxlroateXy 25 per 
cent of the acholaatic achievement meaawreaj (b) the home arts and science in** 
terest elements j (c) the athletic rating form in fifth gradej (d) skeletal agej 
(e) approximately 75 per cent of the elements of body size} (f) the average 
score of eleven cable- tension tests? (g) approximately 60 pf cent of motor 
ability elements* 

For boys who were the same age but who were in different grades, the differ- 
ences which were significant at the *05 level were as follows? 

1, Boys in the lower of the two grades recorded higher means on: (a) grade 

point average at age 10? (b) approximately 15 per cent of peer status measures? 
(c) interest in school subjects and people# 

2. Boys of the same age but in the higher of the two grades recorded high- 
er means on? (a) approximately 28 per cent of the scholastic achievement mea- 
sures? (b) approximately 10 per cent of the physical measures? (c) occupational 
interests at age 11. 



Interests 



McNally (36) analyzed data from the application of the Dreese-Mooney In- 
terest Inventory for 220 Medford boys 9 through 14 years of age? the interests 
thus expressed were related to 32 maturity, structure, and strength measures* In 
the 9 through 11 year old group, there was no significant inclination for small, 
weak, and immature boys to indicate sedentary interests, such as reading, movies, 
and school subjects. However, for »he 12 through 14 year old boys, a tendency 
was found for those with low Physical Fitness Ihidiccs to indicate more interests 
In reading and radio. In addition, the boys with most interests in occupations, 
in activities, and with highest interest scores on the total Dreese-Mooney in- 
ventory had significantly lower Physical Fitness Indices than did boys with low 
scores in these interest categories. In the school subjects category, the more 
mature boys indicated greater interest than did the immature boys. In this age 
group, too, the boys with high Physical Fitness Indices had less interest in 
things to own than did boys with low indices* 

Utilizing a Children’s Interest Blank, Kozacloghl (34) studied the relation- 
ship between various interest and physical traits of the same boys at 7 and 8 
years of age. As in the McNally analysis, these relationships were low. No 
significant changes in the subjects’ Interests in outdoor play, indoor play with 
toys, and paper-pencil-crayon activity were found as they grew from age 7 to 
age 8 years. However, they did show a significant Increase in the interest of 
"helping adults with work." 

Olson (41) studied the characteristics of 15 year old boys classified as 
outstanding athletes, scientists, fine artists, leaders, scholars, or as poor 
students or delinquents as determined whan high school seniors. Among his con- 
clusions were the following: (a) Ihe only trait common to all outstanding 

groups was their higher intelligence as compared with the 15 year old boys not 
in the respective categories* (b) Outstanding junior high school athletes were 
superior to other boys their age in maturity, mesomorphic physique, chest girth, 
explosive power, strength, speed, and agility. Seven of the ten leaders were 
active in athletics when they were in junior high school* (c) As expressed on 



the Kuder Preference Eecord-VocstionaX, Form CH, vocational interests of boys 
in the special accomplishment groups did not differ from other boys of their 
age. Also, vocational interests on this form were not highly related to maturity, 
physique, strength, motor ability, intelligence, and academic achievement} the 
highest correlation was ,28 between the outdoor interest and chest girth. 

Motor Ability Elements 



Standing Broad Jump 

By correlational analysis, Begutis (12) studied the relationship between the 
standing broad jump and various maturity, structural and strength measures of 
12 year old boys. His multiple correlations weres (a) Anthropometry? .41 with 
body weight, leg length and lung capacity, (b) Cable-tension strength: .52 with 

elbow flexion and hip extension, (c) Combined variables: .69 with elbow flexion 

strength, body weight, hip extension strength, ankle plantar flexion strength, 
and leg length. 



In Flynn' s study (18) of various methods of scoring the standing broad jump 
performances of 12 year old boys, the following zero-order (in parenthesis) and 
multiple correlations with physical and motor traits were obtained: 



I 


S B J Scoring 


Physical and Motor Tests 


,917 


Distance x Weight 


Weight (.84), Strength Index (.64), skin- 
fold total (.44), abdominal girth (.63). 


,908 


Weight/Distance 


Abdominal girth (.87), Physical Fitness 
Index (-.44), skinfold total (.79). 


.717 


leg Length/D is tance 


Physical Fitness Index (.50), leg length 
(.45), 10-ft. run (.33), skinfold total (.44) 


,690 


Distance 


Physical Fitness Index (.47), 10-ft, run 
(-.42) sitting height (.22), skinfold total 
(-.33), cable- tension strength average (.35). 



In a follow-up of Flynn's study, Ward (56) determined the relationship be- 
tween various physical variables and the following three standing broad jump 
criteria for 141 boys 12 years of age and 174 boys 15 years of age: distance 

jumped, distance times body weight, and distance/body weight. The multiple cor- 
relations obtained were as follows: 



SBJ Scoit'inj^ 


R 


Age_ 


Distance 


,756 


12 




.768 


15 


Distance x Weight 


,924 


12 




.920 


15 


Distance/Weight 


.916 


12 




.878 


15 



Physical Tests 

60-yd. shuttle run, Rogers' arm strength score, 
aklnfold total (neg.), cable-tension strength 
Physical Fitness Index, 60-yd, shuttle run, weight, 
cable-tension strength 

Weight, Rogers* arm strength score, 60-yd, shuttle 
run 

Weight, Physical Fitness Index, skinfold total 
Weight (neg,), Rogers* arm strength score, total- 
body reaction time 

Weight (neg.). Physical Fitness Index 
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In Ward's study, too, distance jumped and distance x weight both differentiated 
between athletes and nonparticipants at 12 and IS years of age; the distance 
jumped was the best such differentiator# 

Shuttle Run 



Radcliffe (44) examined the relationship between maturity, physique type, 
structural, strength, and motor ability items and the 60-yard shuttle run per- 
formance of 14 year old boys. Seventy-eight per cent of the correlations be- 
tween the shuttle run and the experimental variables were significant at or 
beyond the #05 level. The highest correlation with the time element of the 
shuttle run was -.57 for standing broad jump* The highest coefficient of five 
multiple correlations computed with the 60-yard shuttle run was .65; the inde- 
pendent variables were standing broad jump, Physical Fitness Index, and total 
body reaction time. 

Reaction Time 



Glines (21) related reaction, movement, and completion (reaction plus move- 
ment) times to various physical measures of 13 year old boys. Both total-body 
and arm-shoulder reaction times proved to be independent variables; not one of 
the correlations with these measures was significant. The correlation between 
the two reaction times was a low .44. The highest multiple correlation obtained 
was .76 between body completion time as criterion and 60-yard shuttle run and 
standing broad jump. 

The differences in total-body reaction time and 10-foot speed (less reaction 
time) associated with age, maturity, physique type, and athletic ability was 
studied longitudinally by Sands trom (47) for 165 junior high school boys from 
age 13 to 15 years. Various groups were formed at age 13 years, as follows: 
advanced, normal, and retarded in maturity; somatotype categories; and athletes 
and nonparticipants* Among his findings were: (a) The mean reaction time of all 

groups decreased slightly with age; the only significant difference, however, 
was between ager 13 and 15 years for the entire sample, (b) Changes in mean 
10-ft* run time were more marked; significant improvement occurred from age 13 
to 15 years for the normal and advanced skeletal age groups, for the mesomorph 
and mid- type somatotype groups, and for the athletes and nonparticipants, (c) 
Differences in 10-foot speed time were more diffuse but some significant dif- 
ferences were found among the maturity and somatotype groups, (d) The follow- 
ing significant differences between mean reaction times were obtained: advanced 

maturity groups slower than normal and retarded groups, endomorphs and endo- 
mesomorphs slower than other somatotype categories, and athletes faster than non- 
athletes. (e) Generally low correlations were obtained between reaction and 
10-foot speed times. However, significant correlations of .623 and .609 (nega- 
tive connotations) were obtained for the endomorphs at ages 13 and 15 years. 

Inter-School Athletic Ability 



Cross-Sectional 




Peterson (43) contrasted the maturatlonal, structural, strength, and motor 
traits of upper elementary and junior high school boys with different levels of 
athletic ability and contrasted the same traits of boys in these athletic groups 
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with nonpartlcipants. Levels of athletic ability were differentiated according 
to success on interschool competitive teams# Such results as the following were 
obtained? (a) The outstanding athletes at both school levels had significantly 
higher mean skeletal ages than did the other groups 5 in studying maturity rela- 
tive to chronological age, the outstanding elementary school athletes only were 
found to be advanced, (b) In general, the size of athletes as compared with 
non-participants was more significant at the junior high school than at the ele- 
mentary school levels this was particularly true for the outstanding athletes. 

(c) A higher proportion of mesomorphs was also found among the junior high 
school athletes. <d) Strength was a consistent differentiator of athletic abil- 
ity; this was particularly true for the gross measures such as the Strength Index 
and the mean of 12 cable-tension strength tests, although the Physical Fitness 
Index means of the outstanding athletes were exceptionally high, (e) In the 
standing broad jump, the means of the outstanding athletes and the regular play- 
ers were significantly higher than the means of the non-participants at both 
school levels. 

This study did not attempt to determine the effects of participation on 
inter-school athletic teams upon the boys, as the subjects were tested only 
once# It does demonstrate, however, that boys who make and are successful on 
such teams are definitely superior in maturity, body size and build, both ab- 
solute and relative (to weight and age) muscular strength, and explosive power. 
Thus, the decision as to whether boys are physically ready for such participa- 
tion should be determined on factors other than chronological age (or grade in 
school), as is commonly done today. Actually, within age limitations, natural 
selection takes place, based in part at least on those factors Included in this 
study, 

Anderson (1) investigated the personal adjustment and social status of 
elementary and junior high school boys who possessed different levels of ath- 
letic ability. Successful athletes tended to achieve higher levels of peer 
status and social adjustment than did boys who had less success or no experience 
In inter-school athletic competition. The means of outstanding athletes and 
regular players combined at the elementary school level were significantly high- 
er than the means of non-participants for all five categories of the sociometric 
questionnaire; In addition, they were superior to the substitutes in the movies., 
sports, and party categories. Few significant differences were revealed be- 
tween the two groups on their Mental Health Analysis results. Where signifi- 
cant results appeared, they were mostly in the Social Participation section of 
the Mental Health Analysis .Test. 

Longitudinal 

Wiley (60) studied the maturity, physique, structural, and motor traits of 
12 year old elementary school boys who made and were successful on elementary 
school interscholastic athletic teams; in addition, he studied the unique char- 
acteristics of boys participating in different sports. Further, he studied a 
number of these boys longitudinally over a period of four years, from the ages 
of 9 to 12 years. Among his findings were the following? 

1. The best tests that differentiated athletic ability in the different 
sports, listed according to rank, were as follows: 
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Football ; Strength Index, lower-body strength, 60-yard shuttle run, arm 
strensth, skeletal age, upper-body strength, standing broad jump, and Physical 
Fitness Index# 

Basketball ; 60-yard shuttle run, standing broad jump, arm strength. Physi- 
cal Fitness Index, total-body reaction time, Strength Index, and Bctomorphy. 

Baseball ; Standing broad jump. Physical Fitness Index, and Strength Index. 

Track and Field ; Arm' strength, 60-yard shuttle run, standing broad jump, 
Physical Fitness Index, upper-body strength. Strength Index, and skeletal age. 

2. The testiJ that were the best differentiators of athletic ability, when 
the boys were grouped according to their highest athletic ratings, were rated as 
follows; standing broad jump, arm strength, 60-yard shuttle run, total^body re- 
action time, Strength Index, and Physical Fitness Index. 

3. At the four longitudinal ages, 12 traced back to 9 years, the best and 
most consistent differentiators of athletic ability in the different sports were 
ranked in the following order; 

Football ; Strength Index, 60-yard shuttle run, standing broad jump, body 
weight, and calf girth. 

Basketball. Baseball and Track ; Standing broad jump, 60-yard shuttle run, 
and Physical Fitness Index. 

4. The tests that were the most consistent differentiators of athletic 
ability at all ages (back to 9 years), when the boys were grouped according to 
their highest athletic ratings, were ranked as follows; 60-yard shuttle run, 
Physical Fitness Index, arm strength, standing broad jump, and total-body reaction 
time. 



5. The tests with the least value as differentiators of athletic ability 

at this age were the three somatotype components, the various structural measures, 
and pull-ups. 

6. Certain tests did not appear as significant differentiators of athletic 
ability until the years when the boys began their inter-school athletic partici- 
pation, generally at 11 and 12 years. Whether improvement in these measures la 
associated with or caused by their sports participation at this level is spec- 
ulative. The tests thus identified were as follows; football, skeletal age; 

asketball, arm strength; baseball and track, Strength Index and skeletal age. 

Profiles 



Shelley (49) constructed age Hull-scale profile charts based upon 22 matur- 
ity, structure, strength, motor ability, and intelligence tests; these were util- 
ized to contrast the characteristics of 38 outstanding elementary school and 
junior high school athletes. Due to the small number of cases in some of the sub- 
divisions of this analysis, gereralizations must remain tentative. With this 
understanding, the following observations may be made; (a) On all tests, the 
H-score means of the outstanding athletes were above the means for boys of their 
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respective ages, (b) The most distinctive characteristics of these athletes 
were their high scores on the standing broad jump, 60-yard shuttle run, Strength 
Index, and Rogers* arm strength score? of less importance, but still with high 
means were skeletal age, weight, height. Physical Fitness Index, and all other 
strength tests but back lift, (c) Superiority by contrasting sports; football 
athletes, maturity and all structural and strength measures? basketball players, 
height (also, tall for their weight), 60-yard shuttle run, and intelligence? 
track athletes, 60-yard shuttle run, height (also tall for weight), and stand- 
ing broad jump? baseball athletes, standing broad jump? wrestling athletes. 
Physical Fitness Index, standing broad jump, heavy for height. 

Howe (28) contrasted T-scale test profiles based on physical and mental 
tests for 20 elementary school boys 12 years of age and junior high school boys 
15 years of age who were rated by their coaches as outstanding athletes. Each 
athlete's profile chart contained three profiles, when he was 9, 12, and 15 
years old. Three groups of outstanding athletes were identified as follows: 

(a) Athletes who were outstanding at both 12 and 15 years, 5 athletes or 25%? 

(b) Athletes who were outstanding at 12 but not at 15 years, 9 athletes or 45%? 
and (c) Athletes who were outstanding at 15 but not at 12 years, 6 athletes or 
30%. 



A sunmmrization of the distinctive longitudinal profile patterns of the 
three groups of outstanding elementary and junior high school athletes follows. 

1* The test profiles of athletes rated outstanding at both 12 and 15 years 
showed increases in nearly every profile position at 15 years. These Increases 
were especially marked for strength tests, arm-shoulder endurance, and standing 
broad jump? small Increases occurred for skeletal ag<^, body size, and mental 
tests. The mean profiles were average or above average on all tests for the 
three years. 

2. The teat profiles of athletes who were outstanding at 12 but not at 15 
years were similar at 9 and 12 years, generally average or below in skeletal age 
and body size measures and above average on the other tests. At 15 years, 
losses in profile position occurred on nearly all tests. 

3. The test profiles of athletes who were outstanding at 15 but not at 12 
years improved markedly in strength and arm-shoulder endurance tests at 15 years* 
They were mostly above average on the profile tests at the three ages. 

Conclusions 



Conclusions that may be drawn from the study of Medford elementary and 
junior high school athletes have been stated by Clarke (9) as follows; 

First ; Boys who make and are successful on interscholastic athletic teams 
in both elementary and junior high schools are definitely superior to their 
peers in maturity, body size, and muscular strength, endurance, and power. The 
decision as to whether boys are physically ready for such participation should 
be determined by factors other than chronological age or grade in school. 

Two ; Successful elementary school athletes enjoy greater peer status than 
do boys who are less successful or have no interscholastic athletic experience. 
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Three ; Some fundamental physical characteristics of 12-year-old elementary 
school athletes are clearly evident at younger ages, at least as early as nine 
years, well before their interscholastic competition began. 

Four ; The longitudinal significance of the physical characteristics of 
young athletes may be extended to specific sports and some variations in these 
characteristics exist for the different sports. 

Five ; The general physical fitness of all boys in a school is an indirect 
contributing factor to a higher physical fitness level of the athletes. 

Six ; Although successful young athletes generally have common character- 
istics the pattern of these characteristics varies from athlete to athlete} 
where a successful athlete is lacking in such a trait, he compensates by 
strength in another. 

Seven ; Outstanding elementary school athletes may not be outstanding in 
junior high school athletics and outstanding junior high school athletes may 
not have been outstanding in elementary school athletics; longitudinal test 
profiles reveal distinguishing differences between athletes in these categories* 
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